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Abstract: We describe the design of a proposed source of ultra-fast synchrotron
radiation x-ray pulses based on a recirculating superconducting linac. The source
produces x-ray pulses with duration of <100 fs at a 10 kHz repetition rate,
optimized for the study of ultra-fast dynamics. A high-brightness RF
photocathode provides electron bunches which are manipulated to provide a
large x/y emittance ratio and small vertical emittance. An injector linac accelerates
the beam to the 100 MeV range, and is followed by four passes through a 600
MeV recirculating linac. Short x-ray pulses are obtained by a combination of
electron pulse compression, transverse temporal correlation of the electrons, and
x-ray pulse compression. We describe technical developments and requirements
in key areas including high rep-rate rf photocathode design, flat-beam
production, collective effects, lattice design, magnets, deflecting cavities, x-ray
beamline optics, and synchronization between experimental pump lasers and the
x-ray pulse.
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